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PREFACE 
The thesis starts with a brief introduction to semiconductor matenals (Chapter 1) 
Chapter 2 discusses the results of the nanostructures of AIN, GaN and InN produced by 
nebulized spray pyrolysis as well as by using an organometallic reagent Chapter 3 deals wlth 
the nanostructures of AIN, GaN and InN prepared fiom urea-metal complex precursors The last 
chapter (Chapter 4) deals with the investigations of t h n  films of GaN, AlGaN and GaMnN 
prepared by solution deposition techniques 
Nebulized spray pyrolysis of gallium acetylacetonate in the presence of ammoma is 
found to y~eld micro-crystalline GaN particles The method has been employed to deposit GaN 
nanowes on gold islands dispersed on Si substrates The method has also been used to prepare 
InN nanowrres Nanocrystals of AlN, GaN and InN have been produced by the reactlon of metal 
cupferronates or trichlorrdes w t h  1,1,1,3,3,3-hexamethyldisilazane (HMDS) The reaction of 
indium acetylacetonate with HMDS ylelds a mixture of InN nanowes and nanotubes The 
nanostructures have been charactenzed by X-ray diffraction, electron microscopy and optical 
spectroscopy The nanostructures are generally single-crystalline An additional findng fiom 
the study is that the mtrinsic band gap of InN is in the 0 7-0 9 eV range Mn-doped GaN 
nanoparticles have been prepared by the HMDS method and therr properties investigated 
By the thermal decomposition of urea-complexes of the tnchlondes of Al, Ga and In 
over gold islands dispersed on Si substrates, the nanowires of AlN, GaN and InN are readily 
produced The decomposition of the precursors in hgh-boiling solvents gives nanocrystals of 
AlN, GaN and J~I.N The nanowires and nanocrystals are single-crystalline This inexpensrve 
smgle-source precursor method is likely to be usehl in the science and technology of 111-V 
mtnde semiconductors 
Thin films of GaN, AlGaN and GaMnN have been deposited by the inexpensive 
chemical solution methods (nebulized spray pyrolysis and sol-gel method) The films are 
eprtaxial on sapphlre and polycrystalline on Si substrates There are indications of 
ferromagnetism in the GaMnN thm films 
